Testing the Validity of Single-Particle Maps at Low and High Resolution.
Single-particle electron cryomicroscopy may be used to determine the structure of biological assemblies by aligning and averaging low-contrast projection images recorded in the electron microscope. Recent progress in both experimental and computational methods has led to higher resolution three-dimensional maps, including for more challenging low molecular weight proteins, and this has highlighted the problems of model bias and over-fitting during iterative refinement that can potentially lead to incorrect map features at low or high resolution. This chapter discusses the principles and practice of specific validation tests that demonstrate the consistency of a 3D map with projection images. In addition, the chapter describes tests that detect over-fitting during refinement and lead to more robust assessment of both global and local map resolution. Application of several of these tests together demonstrates the reliability of single-particle maps that underpins their correct biological interpretation.